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Introduction 


¢ Enhanced Sixth-Generation ¢ X86 Instruction Set Includes 
Architecture MM X™ Instructions 


- Compatible with MMX'™ Technology 


- MII-266 and higher 

_ 64K 4-Way Unified Write-Back Cache - Runs Windows? 95 . Windows 3.x, Windows NT, 

- 2 Level TIB(16 Entry L1, 384 Entry 12) DOS, UNIX”, 09/2®, Solaris”, and others 

- Branch Prediction with a 512-entry BIB ¢ Other Features 

- Enhanced Memory Management Unit - Socket 7 Pinout Compatible 

- Scratchpad RAM in Unified Cache - 2.2 V Core, 3.3 V VO 

- Optimized for both 16- and 32-Bit Code - Mexible Core/Bus Clock Ratios (2x, 2.5x, 3x, 3.5x, 4x) 

- High Performance 80-Ht FPU - Leverages Existing Socket Infrastructure 
The Cyrix MII Mobile CPU ™ is an enhanced The M II Mobile CPU achieves top performance 
processor with high speed performance. This through the use of two optimized superpipelined 
processor has a 64K unified write-back cache, a two- integer units, an on-chip floating point unit, and a 
level TLBand a512-entry BIB. The M II CPU 64KByte unified write-back cache. The superpipe- 


contains a scratchpad RAM feature, supports perfor- lined architecture reduces timing constraints and 
mance monitoring, and allows caching of both SMI increase frequency scalability. Advanced architectural 
code and SMI data. It delivers high 16- and 32-bit techniques include register renaming, out-of-order 
performance while running Windows 95, Windows completion, data dependency removal, branch 

NJ, O92, DOS, UNIX, and other operating systems. prediction and speculative execution. 


Instruction Address 


Direct- Mapped 
16-Entry 
Level 4 X Linear 
TLB Address Address 


A31-A3 
BE7#BE0# 


Pate vi FPU with 
Level 2 pack pee 32 
TLB Address Extension FPU 
Data 
Memory 
Management Unit 


X Physical 

Address 

Y Physical 

Address Bus Interface 


1747800 
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1.0 ELECTRICAL 
SPECIFICATIONS 
1.1 Electrical Connections 


This section provides information on electrical 
connections, absolute maximum ratings, 
recommended operating conditions, DC char- 
acteristics, and AC characteristics. All voltage 
values in Electrical Specifications are measured 
with respect to Voy unless otherwise noted. 


The MII Mobile CPU operates using two power 
supply voltages—one for the I/O (3.3 V) and 
one for the core (2.2 V). 


1.1.1 Power and Ground 


Connections and 
Decoupling 


Testing and operating the M II Mobile CPU 
requires the use of standard high frequency 
techniques to reduce parasitic effects. The high 
clock frequencies used in the M II Mobile CPU 
and its output buffer circuits can cause tran- 
sient power surges when several output buffers 
switch output levels simultaneously. These 
effects can be minimized by filtering the DC 
power leads with low-inductance decoupling 
capacitors, using low impedance wiring, and by 
utilizing all of the Voc and GND pins. The M 
II Mobile CPU contains 296 pins with 25 pins 
connected to Voce (2.2 volts), 28 pins 
connected to Vocg (3.3 volts), and 53 pins 
connected to Veg (ground). 


M II’ MOBILE PROCESSOR 
Enhanced High Performance CPU 


1.1.2 Pull-Up/ Pull-Down 


Resistors 


Table 1-1 lists the input pins that are internally 
connected to pull-up and pull-down resistors. 
The pull-up resistors are connected to Voc and 
the pull-down resistors are connected to Vas. When 
unused, these inputs do not require connec- 
tion to external pull-up or pull-down resis- 
tors. The SUSP# pin is unique in that it is 
connected to a pull-up resistor only when 
SUSP# is not asserted. 


Table 1-1. Pins Connected to Internal 
Pull-Up and Pull-Down Resistors 


[SIGNAL | PINNO. | __ RESISTOR _—_| 


X34 


ee 20-kQ eT (see text) 


AB84 20-kQ pl up 
¥B4 


Sap —w1 — [20 parapet — 
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1.1.3 Unused Input Pins 1.2 Absolute Maximum 
Ratings 
All inputs not used by the system designer and 
not listed in Table 1-1 should be connected The following table lists absolute maximum 
either to ground or to Voc. Connect active- high ratings for the M II Mobile CPU processors. 
inputs to ground through a 10 ka (+ 10%) Stresses beyond those listed under Table 1-2 
pull-down resistor and active-low inputs to Voc limits may cause permanent damage to the 
through a 10 ko (+ 10%) pull-up resistor to device. These are stress ratings only and do not 
prevent possible spurious operation. imply that operation under any conditions other 
; than those listed under “Recommended Oper- 
1.1.4 NC and Reserved Pins ating Conditions’ Table 1-3 (Page 5) is possible. 


; ; Exposure to conditions beyond Table 1-2 may 
Fins eae NC Sri een ote nti ~ (1) reduce device reliability and (2) result in 
eons esignated OF ; premature failure even when there is no immedi- 
should be left disconnected. Connecting a sely-spparenit aen-of fale. ‘Prolonged expo- 
eserved pin to a pull-up resistor, pull-down sure to conditions at or near the absolute 


resistor, or an active signal could cause unex- . : : 
: : age . maximum ratings may also result in reduced 
pected results and possible circuit malfunctions. usefiul life and reliability, 


Table 1-2. Absolute Maximum Ratings 


[_PanawereR [win [WAX [UNTS| NOTES 
oe 
Simply Wliae, Vow | os [| ao_| v]——s 


[SwpiyVoliee.Vow | 0s | aa__[ vj] ——~+d 
inpitCamp Conené ix | | 10 | mA | RiwerApnlied | 
Output Champ Conentslox | | 25 | mA | RwerAnlied | 
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1.3 Recommended Operating Conditions 


Table 1-3 presents the recommended operating conditions for the M II Mobile CPU device. 


Table 1-3. Recommended Operating Conditions 


___ranaweren Sd SwN | MAX [ oNITS| NOTES 
[Re Openg Cae Tempe [0 [a5 [| Rvs 
ioc Supply ola i ase | aa 
[Vere Sp Whaw@ew [ax [a8 fv 
Vir High-Level Input Yeige cope CE 200 | gas | vf 


Vin CLK High-Levd Input oltee | 20 | ss | vf 
Ni Towloelinmttae 8 [08 VP 
low Hid-Level Output Games| | -.0_| mA [Wooramy | 
[To Tow-Tevel OupurCunent [| 80 [mA [Woon 


1.4 DC Characteristics 


Table 1-4. DC Characteristics (at Recommended Operating Conditions) 1 of 2 


Vo, Low-Level Output Voltage | Vv 

Von High-Level Output Voltage | Vv | 

I, Input Leakage Current WA | 0<Vin< Voc3 
For all pins (except those Note 1 
listed in Table 4-1). 

Ty; Input Leakage Current 
For all pins with internal 


pull-downs. 


For all pins with internal pull-ups. 


*Note: Not 100% tested. 
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Table 1-5. DC Characteristics (at Recommended Operating Conditions) 2 of 2 


PARAMETER | 1oc2 MAX | 1cc3 MAX | UNITS NOTES 
Ic Active I¢c mA 


200 MHz (M II-266) 

233 MHz (M II-300) 

266 MHz (M II-333) 

270 MHz (MII-350) 

Suspend Mode Power Dissipation 
200 MHz (M II-266) 

233 MHz (M II-300) 

266 MHz (M II-333) 

270 oe on I-350) 


1. These values should be used for power supply design. Maximum —— is determined —— worst-case aan sequences and 
functions at maximum Vcc. 
2. Frequency (MHz) ratings refer to the internal clock frequency. 


3. Allinputs at 0.4 or Vocg - 0.4 (CMOS levels). All inputs held static except clock and all outputs unloaded (static Inyyp = 0 mA). 
4, Allinputs at 0.4 or Vecg - 0.4 (CMOS levels). All inputs held static and all outputs unloaded (static Inyp= 0 mA). 
5. Measured using 90 MHz bus. 


Table 1-6. Power Dissipation 


PARAMETER 


Active Power Dissipation 
200 MHz (M II-266) 
233 MHz (MII-300) 
266 MHz (MII-333) 
270 MHz (MII-350) 


Suspend Mode Power Dissipation 
200 MHz (M II-266) 
233 MHz (MII-300) 
266 MHz (MII-333) 
270 MHz (MII-350) 


Standby Mode Power Dissipation 
0 MHz (Suspended/CLK Stopped) Notes 1, 3 


Notes: 1. Systems must be designed to thermally dissipate the maximum active power eae Maximum power is determined using the 
worst-case instruction sequences and functions with Vec2 = 2.2 Vand Vec3 = 3.3 V. 
2. All inputs at 0.4 or Vocg - 0.4 (CMOS levels). All inputs held static except clock and all outputs unloaded (static Iny;7 =0 mA). 


3. All inputs at 0.4 or Voc3 - 0.4(CMOS levels). All inputs held static and all outputs unloaded (static Iptyp =O mA). 
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1.5 AC Characteristics Keure 1-5 shows output delay (A and B) and input 
setup and hold times (C and D). Input setup 

Tables 1-7 through 1-12 (Pages 9 through 13) and hold times (C and D) are specified mini- 

list the AC characteristics including output mums, defining the smallest acceptable sampling 

delays, input setup requirements, inputhold —_ window asynchronous input signal must be 

requirements and output float delays. These stable for correct operation. 

measurements are based on the measurement 

points identified in gure 1-5 (Page 8) and Figure The JTAG AC timing is shown in Table 1-13 

1-5 (Page 9). The rising clock edge reference (Page 15) supported by Figures 1-6 (Page 15) 

level Vapy and other reference levels are shown though 1-8 (Page 16). 

in Table 1-7. Input or output signals must cross 

these levels during testing. 
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Ox || 
MVM re 


LEGEND: A- Maximum Output Delay Specification 
B- Minimum Output Delay Specification. 
C - Minimum Input Setup Specification 
D- Minimum Input Hold Specification 1709406 


Figure 1-5. Drive Level and Measurement Points for Switching Characteristics 


Table 1-7. Drive Level and Measurement 
Points for Switching Characteristics 


VOLTAGE 
SYM BOL (Volts) 


Note: Refer to Figure 41. 


8 PRELIMINARY 


ee | 


Table 1-8. Clock Specifications 
Tcass = 0°C to 85°C, See Figure 4-2 


min [wax_[ min [ max | MIN | wax | MIN | MAX | 


 F |axreneny - | 0 | [ool | | | 83 | wi | 
TT |oKPaiod [teat |i eo [tassel 
Pe Joust gf aso [P| Pao 
13 |cuKHigh ime [40] | 40> | 40] | 40] | mm | 
14 |CKiow'Time [40 |_| 40 [| 40 [40 [| ms] 


1740502 


Figure 1-5 CLK Timing and Measurement Points 
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Table 1-9. Output Valid Delays 
Cy = 50 pE Tyase = 0°C to 85°C, See Figure 4-3 


60-MHz BUS 66-MHz BUS 75-MHz BUS eMrart airy BUS 
cearieenia ae ae | Max | in| Ax | unis 


BE7#-BHO#, CACHE#, 2. 3 Be 3 HY 3 2h 3 ie ; ; ae ; 
D/C#, LOCK#, PCD, 
ae SCYC, SMIACT#, 


a 

Se ye ee ee 
Eas ne Sg Ue ato ise 
7110 [APCHRE, PCHRA RW! 10 -|a3_[ 10 | 70 | 40 [ 70 [10 [| 65 [ns | 
Bell Dd Dod el Beal ed id Bl 

(Write) 

Tafa «it ~to | ao | 10 | a8 | 10] 68 | 10 | 60 | ms | 
Tria am SSCS ta | 0 | tt | oo | a1 | eof it] 55 | ns | 
risa [aa _——+i| 10 | ao | 10 | 80 | 10 | 80] 10| 70| as | 


Trin [HDA | 10 | a0 | 10 | 68 | 10 | 68 | 10| 60 | ns | 
na [suse ———SSC*d ko [80 | 0 | 80 | 40 | 80 | 10 [70 [ns | 


1740900 


Figure 1-5. Output Float Delay Timing 
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Table 1-10. Output Float Delays 
Cy = 50 pE Tyase = 0°C to 85°C, See Figure 4-5 


60-MHz BUS | 66-MHz BUS | 75-MHz BUS | 83-MHz BUS 
PARAMETER r MIN | TM AX | UNITS 


715-717 |MIN,; MAX 


1741000 


Figure 1-5. Output Float Delay Timing 
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Table 1-11. Input Setup Times 
Tease = O°C to 85°C, See Figure 4-5 


60-MHz | 66-MHz | 75-MHz 83-MHz 
PARAMETER BUS BUS BUS BUS UNITS 


Tb 


Table 1-12. Input Hold Times 
Tease = O°C to 85°C, See Figure 4-5 


SYM BOL PARAMETER BUS BUS BUS BUS UNITS 
| MIN’ | MIN’ | MIN’ | MIN | 


T3Ib 
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Figure 1-5. Input Setup and Hold Timing 
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Table 1-13. JTAG AC Specifications 


SYM BOL PARAM ETER 


a 6 
T36 TCK Period 4-6 
i ccc ee (ee GS 
T37 TCK High Time 4-6 
| 137 | TCKHighTime | OT Ts | 
T38 TCK Low Time 25 ns 4-6 
| 138 [| TCKlowTme (OT CTs || 
[ty [1KRe Time —SC—~SSSCSC—<‘iSSC‘SCi ts 
[Mo [ICKFal Time SSCS ts 
[ns [TO Mw Dey 8s 
[144 | Non-text Outputs Hoa Dely ins 
[Ms [ TRS Pale Wid ——SSSCSC*dSCCi‘SCdYSCSSCSC~wCs Pe 
| 146 | TOL TMSStupTime | | Es | 
| 147 | Non-testInputsSetupTime || Ts | 
| 148 | TDL TMSHoldTime || se 


[49 | Non-tesInputsHold me _——~+| 13+ —s«dsos | a 


1741 102 


Figure 1-5. TCK Timing and Measurement Points 
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OUTPUT 
SIGNALS 


INPUT 
SIGNALS 


Figure 


1740400 


1-5. JTAG Test Timings 


1741200 


Figure 1-5. Test Reset Timing 
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Mechanical Specifications 


2.0 MECHANICAL SPECIFICATIONS 
251 296-Pin SPGA Package 


The pin assignments for the M II Mobile CPU in a 296-pin SPGA package are shown in Figure 
2-1. The pins are listed by signal name in Table 2-1(Page 17) and by pin number in Table 2-2 
(Page 18). Dimensions are shown in Figure 2-2 (Page 20) and Table 2-3 (Page 21). 
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2 038 
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f°] 
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039 
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VSS 
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Figure 2-1. 296-Pin SPGA Package Pin Assignments 
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BO 80 
° 


o 1* *] 
VCC2 |SMIACT# PCD 
VSS __PCHK# 
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Figure 2-2. 296-Pin SPGA Package Pin Assignments (Bottom View) 
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296-Pin SPGA Package 2 


Table 2-1. 296-Pin SPGA Package Signal Names Sorted by Pin Number 
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Table 2-2. 296-Pin SPGA Package Signal Names Sorted by Signal Names 
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296-Pin SPGA Package 2 
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Figure 2-3. 296-Pin SPGA Package A 
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Table 2-3. 296-Pin SPGA Package A 


MILLIMETERS a 
cies Ca PL 


Se 
ar [251__[ 807 | 0099 [ora _ 
Be | 0 [oar [ oom [0000 | 
>| 938 1965 


a 
a 
a 
Ge _ [12 | 229 [0.060 | 01.090 
a OC 
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296-Pin SPGA Package 2 
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Figure 2-4. 296-Pin “Flip Chip SPGA Package B 
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Table 2-4. 296-Pin “Flip Chip” SPGA Package B Dimensions 


MILLIM ETERS INCHES 
SYMBOL [MIN _| 


| Max | MIN” [| MAX | 
Be _ | _043 [ost [0077 [a0 | 
[938 1965 
a 
ee [i [a0 [ 005 0055 
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2.2 Thermal Resistances 


Three thermal resistances can be used to idealize the heat flow from the junction of the M II 
Mobile CPU to ambient: 


83: = thermal resistance from junction to case in °C/W 

8cg = thermal resistance from case to heatsink in °C/W, 

Oca = thermal resistance from heatsink to ambient in °C/W, 

Oca = 98cg + Oqa, thermal resistance from case to ambient in °C/W 

To =Ta + P* Oc, (where T, = ambient temperature and P = power applied to the CPU). 


To maintain the case temperature under 85°C during operation 0c, can be reduced by a heat- 
sink/fan combination. (‘The heatsink/fan decreases 6¢:4 by a factor of three compared to using a 
heatsink alone.) The required 6¢:4 to maintain 85°C is shown in Table 5-4. The designer should 
ensure that adequate air flow is maintained to control the ambient temperature (Tj). 


Table 2-3. Required Oc, to Maintain 85°C Case Temperature 


cm) | 


*Note: Power based on Max Active Power values. Refer to Cyrix Applicaton Note 123 Mobile CPU 
Thermal Design Considersations for more information. 


A typical 6, value for the M II Mobile 296-pin PGA-package value is 0.5 °C/W. 
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